N Eszz ROCKY FLATS

o
INTEROFFICE CORRESPONDENCE =2
- DATE: January 20, 1994
T0: S. R. Keith, Solar Pond Program, Bldg. 080, X854l
FROM: D. R. Swanson, Safety Analysis Engineering, Bldg. T886B, X7009

SUBJECT: 750 PAD ACCELERATED SOLAR POND SLUDGE REMOVAL SAFETY ANALYSIS FOR
207C POND AND CLARIFIER - DRS-006-94

PURPOSE

This letter is to transmit the resuilts of the Safety Analysis for the 207C
Pond and Clarifier portion of the Accelerated Sclar Pond Sludgs Removal
Project (ASPSRP) and a copy of the calculations that support the safety
analysis.

DISCUSSION :

The Department of Energy (DOE) Order 5480.23, ."Nuclear Safety Analysis
Reports", requires, in part, that nuclear facilities perform or upgrade their
Safety Analysis Reports (SARs) to comply with the DOE Order. The DOE Order
requires that a Basis for Interim Operations (BIO) be prepared for the
interim period until the SAR is approved.

There currently exists a draft SAR for the 750/904 Pad that assumes that the
waste form to be stored on the 750 Pad will be pondcrete, produced from the
solar pond sludge, or saltcrete produced from the Building 374 evaporator
concentrate. On the other hand, the ASPSRP will remove and store solar pond
studge and brine/sludge mixtures in 10,000 gallon tanks on the 750 Pad.

Since the draft SAR did not consider the storage of sludge or brine/sludge
mixtures, the attached Safety Analysis (Attachment 1) evaluates the hazards
associjated with these operations for the 207C Pond and Clarifier and
concludes that these operations will be within the safety envelope of the
draft SAR. A draft revised BIO that reflects the ASPSRP was prepared for the
evaluation of the 207A/B Ponc sludge removal. This BIO, with minor
modifications, is still appropriate for the 207C and Clarifier brine/sludge’
removal and storage task. The calculations that support the Safety Analysis
are documented in calculation nu.ber 94-SAE-001. A copy of the approved
calculation is attached (Attachment 2).

The BIO will ultimately be submitted to DOE as part of the revised Safety
Analysis Program Implementation Plan for DOE Order 5480.23. The BIO and
supporting safety analysis wiil superseded upon DOE approval of the craft
SAR. The current estimated date for submittal of the SAR to DOE is

July 1, 1994,

DOCUMENT CLASSIFICATION
REVIEW WAIVER PER
CLASSIFICATION OFFICE

EGEG ROCAY FLATS, INC., ROCK " FLATC FLANT, P.O. EOX 464, GOLDEN, COLORADO 80402-046: (302) 966-7020
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January 20, 1994
DRS-006-94

Page 2

RESPONSE
If you have any questions or comments, please contact A. C. Stalker at

X8484 /DP7565.
ACS:la

Attachments:
As Stated (2)

(o]

Berman
Bohlander
Ferrier

. McDonald
Peterson

. Satterwhite
Stalker
Swanson Files (2)
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750 PAD ACCELERATED SOLAR POND SLUDGE REMOVAL

Prepared by:

Checked by:

Approved by:

Date:

SAFETY ANALYSIS

207C Pond and Clarifier Sclution
Removal and Storage

Allan C. Stalker
Safety Analysis Engineering
EG&G Rocky Flats, Inc.

Yern L. Peterson
Safety Analysis Engineering
EG&G Rocky Flats, Inc.

Vo [

Don R. Swanson
Safety Analysis Engineering
EG&G ....ay ilats, Inc.

"D Serman

January 19, 1994
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750 PAD ACCELERATED SOLAR POND SLUDGE REMOVAL SAFETY ANALYSIS
207C Pond and Clarifier Solution Removal and Storage

1.0 INTRODUCT}ON

The accelerated solar pond sludge removal program will remove sludge
from the solar ponds and store the sludge on the 750 Pad in 10000 gallon
double walled polyethylene tanks. A minimum of 45 tanks will be
required for the storage of the 207C Pond sludge and solution, and 3 for
the clarifier sludge and solution. Water will be added to the 207C
Pond to reach a total volume of 450000 galions. The pond will be
circulated to dissolve as much salt as possible and suspend the
insoluble sludge. This so1t brine with suspended sludge will be sucked
into a 13 cubic meter (17 yd®) truck, driving the loaded truck to the
storage tank, and pumping the brine/sludge solution into the tank. This
operation will be repeated until the pond is emptv. The clarifier will
be stirred until the brine solution and sludge is thoroughly mixed and
then the mixture will be sucked into the truck, driven to the storage
tank, and pumped into the tank. This operation will continue until the
clarifier is empty. Twenty-three tanks will have zlready been filled
with the sludge from the 207A/B Ponds.

2.0 DESCRIPTION OF EQUIPMENT

The vacuum truck is called the "Guzzler" and operates with a Dresser or
Hargreaves Positive Displacement Vacuum Pump rated at 380 mm (15") of Hg
and 5141 CFM at full vacuum. The truck has a 13 cubic meter (17 yd®)
Cleanbore Body, designed for maximum separation of heavier mater1a1s
from the air stream. The payload capacity is rated at 12.2 m° (16 yd® ).
It has four removable 16" top mounted centrifugal separators with easy
access clean-out ports to insure maximum separation of material and dust
from air stream prior to the baghouse stage filtration. The baghouse
has 60 acrylic coated filter bags with an automatic bag puising feature.
It has a stainless screen fitted in the vacuum tube make-break
connection as a fail-safe barrier to any pump damaging material.

The truck will be driven to the solar pond. The truck mounted suction
hose will be attached to a boom mounted extension hose and collection
wand at the solar pond. The truck will be loaded with 12.2 m® of
sludge. When the truck is full the hose will be sucked empty. The boom
extension will be disconnected and a cap will be installed for the trip
to the 750 Pad. The truck will then be driven to the 750 Pad.

Each storage tank set will consist of a closed primary tank 13°6" in
diameter inside of a 14’ secondary open top contzinment tank, with a
maximum capacity of 11500 gzllens. The working volume is 1000C galions.
Both tanks are constructed of high density crosslinked polvethyiene.

The wall thickness s calculated for the appropriate hoop siress for
sludge up to a specific gravity of 1.9. A leak detection system is
provided to detect leaks from the primary tank into the secondary
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containment tank. Twenty of these tank sets will be in Tent 3, 22 tanks
in Tent 4, and 29 tanks in Tent 6. The tanks will be located on both
sides of the tent with sufficient aisle space between the tanks to drive
the transfer truck.

The vacuum truck will be backed into the tent to the tank to be filled.
A sludge pump, rated at 200 gpm maximum, will be connected to the
polyethylene tank with a three inch line. It will take from 16 to 30
minutes to empty the truck into a tank. Each tank will be filled with
approximately 10000 gallons of sludge or brine solution. The truck will
then be driven back to the solar pond for the next load.

ACCIDENTS
3.1 DRAFT SAFETY ANALYSIS REPORT FOR THE 750 AND 904 PADS

A Draft Sately Analysis Report (SAR) for the 750 and 904 Pads
Temporary Pondcrete and Saltcrete Storage Facilities was written
with the expected waste form as pondcrete or saltcrete in half
triple-wall body package (triwall box), half flush-panel plywood
box (half box), full flush-panel plywood box (full box), and
corrugated metal waste container (metal crate). The Hazard
Classification for the facility was calculated based on a small
airplane crash into the facility with the resultant release due to
impact, fire, and entrainment release of hazardous chemicals and
radionuclides. The facility was designated as Category 3. The
total gquantity of material involved was 1.71x10" kilograms, with a
total 80 kg of pondcrete released into the atmosphere. The
chemical composition of the pondcrete was based on the 95th
percentile of 19 samples analyzed for a variety of hazardous
constituents for pondcrete produced from the 207A Pond.

Three bounding accidents were evaluated in the 750/904 Pads SAR
for assessing the consequences of these accidents. They were:

1) A spill of 5.12x10° kg of pondcrete over a five minute
period releasing 0.034 kg of material to the atmosphere,

2) A 30 minute fire involving 2.15x10° kg of pendcrete
releasing 0.9 kg of material to the atmosphere, and

our fire involving 1.89x10° kg of pond:rete releasing
g of material to the atmosphere.

L
—

A
7.
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h
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Table 1 presents a summary of the results for the radiological and
chemical hzazard analysis calculaticns from the draft SAR.

3.2  EARLY REMEDIATICK GF SOLAR PONDS ACCIDENT ANALYSIS

Eariy remeciation of the soiar ponds will move tne contents of the
ponds to tanks installed inside of tents on the 750 Pad. The
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total quantity of A/B/C Pond and Clarifier sludge/brine water
mixture that will be placed in storage on the 750 Pad is
approx1mate1y 3.5x10° kg. The sludge or brine/sludge mixtures
will occupy & minimum of 7] of the 10000 gallon storage
containers.

The aircraft scenario used in the bounding SAR ana1ys1s was not
repeated for the tanks of sludge. The estimated 3.5x10° kg of
total material in the tanks represents approx1mate1y 21 percent of
the total material inventory (i.e., 1. 7x10” kg) assumed to be
involved in the aircraft crash and ensuing fire. In addition,
unlike pondcrete, the water content of the sludge and brine
solution would act to inhibit fire propagation. As a result of
the placement of the tanks on the 750 Pad, the actual pondcrete
capacity is diminished from that assumed in the SAR analysis,
making the SAR analysis more conservative. Therefore, the plane
crash into the pondcrete is judged to bound a crash into the
tanks.

Two accidents are evaluated in detail for each of three
brine/sludge solution types that may be transported to determine
if the consequences are within those determined for the bounding
accidents presented in the Draft SAR. They are:

1) The spill of the entire contents of one 10000 gallon
container inside of the tent structure. This would involve
up to 5.9x10% kg of pond sludge releasing 0.11 kg to the
atmosphere and

2) The spill of the entire contents of the vacuum fruck onto
the ground outside of the tent structure. This would
involve up to 2x10° kg of pond sludge releasing up to 0.04
kg to the atmosphere.

The three solutions types, for which calculations are made, are
pure liguid solution from the 207C Pond, concentrated brine with
5% suspended solids from the 207C Pond, and the brine/sludge
mixture from the clarifier.

The results of the hazard analysis calculations are given in Table
1 for comparison with the Draft SAR calculations.

3.2.1 WASTE CHARACTERIZATION

Waste characterization for the Accelerated Siudge Removal Program
is based on several reports as follows:

1) Pond Sludge Waste Characterization Report and Clarifier
Studge Weste Characterization Report for EG&G Rocky Flats
Prepared by Halliburton NUS Environmental Corporation, March
1992

2) Weston Report
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3) Options Analysis Report for the Accelerated Sludge Removal
Project, Final Report, 234353GG Under MTS 225456RR, Prepared
by ICF Kaiser Engineers, Inc. July 26, 1993.

The Weston and Halliburton/NUS chemical characterization data for
the 207C Pond was treated together and a single conservative
composition was calculated for the brine solution concentration
and a single average composition for the sludge. There were no
Weston data for the clarifier so the Halliburton/NUS data were
used.

3.2.2 RELEASE FRACTIONS

Release fractions for the spilling of the material were taken from
NUREG/CR-4658, "Aerosols Generated By Spills of Viscous Solutions
and Slurries", Prepared by M. Y. Ballinger and W. H. Hodgson,
December 1986. A least squares fit of the release fraction as a
function of viscosity was performed and the data interpolated at
19 centipoise, the estimated viscosity for 207C Pond solution, and
extrapolated to 50 and 400 centipoise, the estimated viscosities
of the sludge/brine solution for the 207C Pond and Clarifier
respectively. The value used is the caiculated value plus two
standard deviations, to account for the uncertainty in the
calculated fit function, calculated at the appropriate viscosity.

3.2.3 ATMOSPHERIC DISPERSION

Local worker exposure assumes that the released material is
uniformly contained in 1000 cubic meters of atmosphere for the
clarifier brine/sludge mixture. This is about one-third of the
free air space in Tent 3 or 4. The draft SAR used 206 m> for the
immediate worker dilution volume for the spill of 4.2 yd® (850
gallons) of pondcrete, a much smaller volume of material. For the
207C Pond material, the brine solution will be much less viscous
and will spread through out the entire tent; therefore the
smallest tent free space volume of 3360 m* will be used.

A collocated worker is assumed to be 100 meters downwind under the
most conservative meteorology conditions, F Stability Class with a
wind speed of 1 meter/second. The maximum exposed individual off-
site is assumed to be 1900 meters with the same meteorology.

In comparison, the draft SAR used 100-200 meter range for the on-
site worker and 2000-2100 meter range for the off-site public dose
calculations using the MACCS computer code. For the three
accident conditions analyzed the draft SAR used D stability class
and 4 meters/second wind speed, which is less conservative.
However, the draft SAR used F stability class and one meter/second
wind speed for the Hazard Classification Calculations.
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3.2.4 EXPOSURE CALCULATIONS

The aerosolized released fraction of material is assumed to occur
instantaneously anc¢ persist for 15 minutes, allowing a peak 15
minute average concentration to be calculated. The concentration
of each hazardous chemical is then compared to the threshold limit
value - time weighted average (TLV-TWA) provided by the American
Conference of Governmental Industrial Hygienists (ACGIH). The use
of TLV-TWA is conservative for accident analysis purposes and is
consistent with the methodology used in the Building 910 hazard
classification and SAR, which was approved by DOE. The TLV-TWA
limits does not create any limitations for the 750 Pad operations
and provides an additional margin of safety.

A safety fraction is calculated as the sum of the ratios of
chemical concentration to the TLV-TWA. For public exposure one-
tenth of the TLV-TWA was used in the calculation of the safety
TaClor. Tnese values are more conservative tnan those used in the
draft SAR. The on-site worker and the public are assumed to be
exposed to the hazardous material at the maximum concentration
during the entire plume passage.

Radiological exposure is assumed to occur through inhalation of
the radioactive material. The breathing rate for the exposed
population from the draft SAR was used. Dose conversion factors
were taken for specific radionuclides from the Federal Guidance
Report No. 11, Limiting Values of Radionuclide Intake and Air
Concentration and Dose Conversion Factors for Inhalation,
Submersion, and Ingesticn. Gross aipha was assumed to be composed
of plutonium-239 and gross beta plutonium-241. Exposure was
calculated as the committed effective dose equivalent (CEDE).

The results of these exposure calculations are shown in Table 1,
Table 2, and Table 3 for the three scenarios evaluated. Table 1
is for the 207C Pond Brine/Sludge mixture. Table 2 is for the
Clarifier Brine/Sludge mixture, and Table 3 is for the 207C Pond
Solution only. In all cases, the safety fraction or radiation
exposure calculated is smaller than the largest value from the
Hazard classification or analyzed accident in the Drafi SAR.
Thus, the storage of the brine/sludge mixtures is within the
bounding envelope calculated in the Draft SAR.

4.0 CONCLUSIONS

The storage of brine/sludge mixtures from the 207C pond and clarifier in
tanks on the 750 Tad is within the safety envelope calculated for the
storage of Pondcrete on the 750/904 Pads as presented in the Draft SAR.
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Hazerd Calculation For Remecietion of 207C Pond and Claritfier

Caic. No. 94-SAE-001 Sheet

% 0f 23 Sheets

~3<

- ~
1By (Aol lr A Dete [/ 5/ ChK. By .7 % e LS Date /-/5-5="
i ! ! ! | !
Less than multiplier = |1 |Westlon Solsr Pand Sludge Data: |
i i ' H ! .
Analyte Molecular | 207C-Nw-SU | 207C-NE-SL {207C-SW-SL 1207C-SE-SL I 207C-CP-SL |
Weight ' mg/kg ! mo/xg i mekg ; mg/kg ! malkg !
2-Butanone | 7212 ? | ! 1 i
Benzene | 78.12 : :
Tetrachloroethyiene 16%.8 A |
Trichi< oethylene 133.4
Pyrene | 202.26 : ; i : !
Aluminum | 26.98 ! 69.5 | 132 i 1330 82.4 | 97.2 |
Antimony | 121.75 i 10.1 i 12.3 i 13.8 | 12.1 i 13 !
Arsenic! 74.92 ‘ 2.2 ; 2 2.7 f 2 ! 2 ‘
Barnium| 137.33 ! i i : ’
Eervilium 2.012 0.85 3.1 i 17.6 : 3 1.1
Boron as B{QH)4-! 78.84 S75£+02 | £68E+02 | 1.01E+04 | 7.51E=02 £.53£+02
Cadmium} 112.41 | 3.2 3 5.8 ! 116 4.5 ! 5.¢
Calcium | 40.0g i 845 i 1010 i 1550 i 1010 ! 1080 '
Chromium| 51.986 : 16 23.8 365 " 16.2 17.8
Copper: 63.54€ 4.3 £z 7€ 5.1 £.2
ter = ST rLT iz T s . KBRS iE
Lead 207.Z 0.66 057 Z €7 059
Lithium ! €.847 24 3E.C 108 32.7 42.8
Magnesium ! 24.305
Manganese | 54.238 2.5 3 £.7 3 3.3
Mercury!  200.5¢ i 0.17 0.i7 0.27 1 0.11 i 0.19
Nicke! ] 58,71 [R3] €1 224 8.1 £.7
Potassium ! 39.088 22400C 385000 16900 32700C 273000
Silicon! 28.08% 506 E62 €230 607 422
Silver, 107.87 1 1.7 2 &4 2 ! 2.2
Sodium| 22.ee 32900 48200 378000 45800 50800
Selenum’ 7.8 ) o
Zinc < - S o
Chioride ZELT
Fluoride: £ €320
Cvanide . 2f 2.z .2
Sulizte’ &z 22800 piselisle] f
Nitrite: L8 1578.2 2632
Nitrate! 62 443000 42€710
Carbonate; €C
Bicarbonate | 61
Phosphorus 30.¢7 1600 1300 2400 1400 170¢
Ammoniz: i .28 328 4% 34¢C £.03 ]
ToC ;
ied 7.2TE~C 7. 78E-0% 117508 cs |
\veter & 03I~ 04 ¢ e0r - 04 Z.InE-C% Cz ;
Grang Total! £.27E-05 £.77£-0% 1.40E- 08 [6]]
TDS (Liocuids)!
% Solids; X el 77.S £s.0 €2z !
Volume, Liters B o e o B
_Specific grav. o L e o 7(
Sludge. Kg Wet o
pCiig (Ory pCiig idrys pCirc idny
Cross aiphe’ 2¢ Z5 I3
Gross bets 500 L20 -~
U-234: o ] €011
U-235 .06
U-238 e
-

MUl oo

Tota! Specific Isotopes:

Sum of Cross:

L

Enclosure 1
SRK-022-94
Page 20 of 35
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Hazard Calculation For Remediation of 207C Pond and Claritier

-

4

Cate [/ /3/O CHK. By <

P/
Date .. -5 -
T

By (/!/:Z).Tﬂ-c//u—w

.

e o

"r
| 4 i 4 ! | o
| Weston | Halliburton NUS| Best Est. | Conservative | Best Est | Conservetive I 4
: Average i Average Average Sludge conc. i Sludge conc. | Water Conc. !
Analyte 207¢C 207C | 207C 207C i 207C | 207C ;
mg/kp ma/kg ma/kg mo/kg i ma/t ! ma/L 5
2-Butanone! £.30E-02 : 8.30E-02 ! §.30E-02 ! 1.51€-01 ; 1.10E-01%
Benzene | 7.00E-03 ;i  7.00£-03 7.006-03 i 1.37E-02 | ‘
Tetrachloroethylene - 1.01E-02 :.01E-02 1.01E-02 1.847-02 ;
Trichloroethylene 6.00E-03 €.002-03 6.00£-02 1.08:-02 i !
Pyrene . 1.80E-01 : 1.80E-01 1.90E-01 3.46E-0% i
Aluminumi{ 2.50E+02 ! 2.50E+02 | 2.50E+02 4.56E+02 |
Antimony| 1.25E+01 | 1.25E+01 | 1.25E+01 2.28E+O01 i
Arsenic! 2.23E-00 . 2.54E+C1 1.38E-01 2.54E+07 ¢ 2.51E+0%  4.11E+0C
Barium | ! 2.35E+01 | 2.3%F+01 2.35E+01 | 4,28F+0% 1.50€-01 i
Beryllium! 3.12E-00 2.12E+00 3.128+00 | 5.685+00 :
Boron as E{OH!4-] 1.87E+03 3.88E+03 . 2.83E+02 3.88E+03 . B.Z3E+03 3.60E+03
Cadmium! 1.80E+01 4E1E+01 ! 3.35£401 4.81E+01 | E.10E+07 5.60E-01 :
Calcium! 1.096+03 | ! 1.09£+03 1.08E+03 ! 1.88E+03 !
Chromium: 6.15E+01 | 5354FE+Q2 | 3.086+02 | 5.54E+02 £.60E+02 i 3.84£-00
Copper 1.482-01 ) 1.48E+01 1.4E5 01 2,68t + 01 . 6.78E+00
lempm g - T oemz_ e Z oo~ “ mmT _ o~
Lead | 7.68E-01 7.44E+01 7.58E =00 1.445 =01 ! 1.38E -0 : 2.00E-M
Lithium{ &4.66E+01 4.66E + 01 i 4,68E+01 ¢ B.4BE + 01
Magnesium | Z.62E+03  2.62E+03 | 2.628E+03 ! 477E+0G2 °  3.87E+0C
Manganese! 3.808+00 3.80E-00 ! 3.80£+00 6.928+00 |
Mercury}  1.45E-01 ¢ §.75E-01 5.10E-01 i 8.75¢-01 €.28£-01 i
Nickel! 1.01E+01 | 3.13E+03 2.07E +0" 3.138-0% - 3.77E+0%7 i E.08E<00
Potassium! 2.53E+05 | £.29E+04 i.68E+05 2.53E+05 . 3.06E+03 : 7.87£+04
Silicon! 1.23E+03 ! 1.33E+03 1.338+03 ' 2,42E+03 3.01E+01
Silver; 2.53E+00 £.265 + 01 2. £.28E+01 3.C3E- 01
Sodium| £.22E+04 1.08E+05 1 7. 1,282+ 05 1.88E-05 1.425+08
Seienum’ C. 0.002 ~ 00 0.00z - 00 £.00t - 00
Zinc. 7 7. 7 t-00 iE-0 2008 -00
Chicnde &, [ SR B - 1. 838~ 02 2,20 - 04
Fluoride: 1. 1.825-04 B .50 - 02 LT7E+C3
Cvanide $.86E-00 Z.00E=C 270200 <. £.218-01 2.00E-C1
Sulfate: £.1£T-0< Z.iCE-04 CE7Z-04 <, C.LZE-CT .3CE~0<
Nitrite; Z2.282+08 2.366-03 2.362~C3 %.302-C2 E.23E+02
Nitrate! 4.34E+08 2.10E+0E 3.228+05 4,342~ 05 5.8865 =05 6.80F - 04
Carbonate 0.00E - 00 ©.00t - 00 C.COE - 00 2.502+04
Bicarbonate 0.00E -~ 00 0.002 =00 0.00E - 00 5.002 + 0%
Phosphorus; 1.81E<-C2 1.81E+03 1.818+08 Z.30E+02 £.10E-02
Ammonia 3.88£-020 3.88£-00 z.eez-0C 7 £ =00 2,402 -0C
T0C E-C3 7.20E-0C3 7.20E-GC% 1.278~04 T.48E < C2 i
Totai of ldentified &.00z-02 £ -0% 7.05t-C% C ELE-CE i £-08 2,78t -0% ‘f
Water 1.008-C% z.68r-0%2 28378 -0% S, 2éE-C €. 252 - 0% !
Grand Total! 1.00E-0€ £.73E+05 2,56+~ 0% 1.E28 1.30E + 06
TDS {lLiquids) 4,228 +0F
% Solids! ge.ct €0.1 74.S
Volume, Liters o B .
Specific ¢rav. .82 £2
Siucpe, Kg Wet
. pCiigc (ary] pCiig (Cry) pCiic iaryy pCiig iaryi
Gross aipha 1.665-02 5.15E~03 2.665-02 5. 18E+03 .
Gross be:a T4 7.418+C2 £.87t 7.48-C2 B
-234 E T.12E £.135-00 g
5. .0 " S.

AM-2475

Pu-22¢

Total Specific Isctopes’

Sum of Gross

Caic. No. 84-SAE-001 Sheet 12 of 22 Sneets

nclosure 1
RK-022-94
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Mazard Ca:cuislion For Remediauen of 207C Pond anc Cizrifier Caic. No. 894-SAE-001 Sheet 13 of 23 Sheets

/

gy // "‘}:Z'/ Date [/IJGV CHR. By L S LS Date r-s7 5~ Enclosune 1
' ' : — SRR-022-94
: ! ‘ | Release Fraction = !1.23£-06 ' Page 22;of 35
i Water Conc_ i 45% TDS Soln i 45% TDS Soin | | 45% TDS Soin ;10000 galion | Worker ‘
110 45 w1% T0S ' - E% Sludge | -~ 5% Siudge + 5% Siudge | Tank Spili - Safety :
Analyte | 207C ; Conc E 4soooorga1, 10000 ga! Tk | Worker e Fraction ;
i mg/L j mg/L ! KG i KG 5 ma/m3 * exp/TLV-TWA
Z-Butanone;  1.54E-01 1.636-01 | 2.786-01 1 . 6.1BE-0Z 3.55(-06 | 6.02£-00
Benzene: €.075-04 | 1.03E-03 | 2.308-08 ! 1.32E-08  4.12E-10
Tetrachiotoethylene: £.782-04 : 1.49E-C3 3.228-0% 1.21E-C5 ‘
Trichloroethylene £.20E-04 £.86E-04 1.87E.CE 1.12E-08 !
Pyrene | ' 1.65E-02 i 2.80E-02 + i  6.23E-04 3.58E-07 E
Aluminum | I 217E+01 | 3.70E+01 ! | 8.,21E-01 i 4.72E-04 | 2.36E-04 |
Antimony | ¢ 1.08E+00 1.85E+00 | . 4.10E-02 | 2.36E-05 i 4.72E05 |
Atrsenic! 6.13E+00 7.035+00 17.20E-035 1 2.66E-0% 1.538-06 . 7.65E-0%4
Barium! 2.24E-01 ' 225£E+00 | 3.83E+00 ! §.52E-02 4.89F-05 | 9.78£-05
Beryllium | © 270801 | 4.60E-C% . 1.028-02 5.885-08  :  2.94E-03 !
Boron as B(OH)4-1 E£.27E+03  ES3BE+03 | ©14E+03 . ¢ 203E+02 i 1.17E-01  1.178-01 !
Cadmium|  8.35E£-01 370800 . 6.31E+00 i 1.40E-0% | B.058-05 1.61E-03 !
Calcium ! { 9 4BE+01 1.61€+02 | | 3.588+00 ! 2.08£-03 | 2.08£-04 |
Chromium: 5.87£2+00 3.23t+07 5.50E+ 01 i i 1.22E+ 00 7.02E-04 1.40E-02
Copper. 1.01E+01 1.08E+01 1.8EE-01 | 4.33E-O1 Z.38E-04 2.385-04
Leag: 4.47E-Ci 1082 <00 1 .E55 00 4.108-02 2.36E-0% 1.578-0¢
Lithium: 4.04E-00 = 6.88E<00 1.83E-03 £.78E-05 £.7€5-06 |
Megnesiumi 5.775-+00 2.338+02 3.86E+02 £.8CE-00 £.05E-03 5.06E-04
Manganese ! 2.28E-01 £ 61E-0% 1.25E8-02 7.16E-06 1.43E-08
Mercury | 4 42E-C2 7.53E-02 j.67E-03 8.61E-07 8.61E-08
Nickei| 7.58E+00 $.C2E-0C 154505 3.4%5-0% 1.862-04 1.96E-0¢
Eotassium: 1.17E=05 1.265-05 2.15£+05 4.78E+C3 2.75E+0C 2.75E-01
Siliconi 4.488+01 1.58E+02 Z.68E+C2 £.8988+00 3.44E-C2 3.448-04
Silver: 2.40E+00 4.08E +00 $.08E-02 g 21: 05 E.21E-03
Sudium! 2.125-08 2,775+ 08 3.50E + 0% 7.898 +C3 4 ESE+0D 4.29E-04
Selenum: £.84-00C ¢ - 00 5 458 3.228.00 | 855 02 228504
Zinc  C.88E-Go oc : RGO 353808 12 i
Chioride  3.73% - 04 : ce ; z 790801 T
Fiuoride. 2.1%E-03 z. 03 : id £.155-G2
Cyanige. 2.98E-01 3. 01 3 < £.885-04
Suifete  2.88E-02 :. co : 'z £.823-C% -0C
Nitrite . 1.23E - 04 i) 0= ZECE-CZ 222507 =0C
Nitrate' ©.84E-04 1 4. 60E-C2 2,845 - 00 +00 i
Carbonate  3.73£-+04 3 134500 7.728-01 < 0C
Eicarbonate: S.86E-02 <. 25E~C2 T.23E-O1 +00
Brosphorus: -~ ©.02E-C2 7. .878+00 2.228-02 - 0C
Ammonia  £.545-00 e, ; o 0SEGa
TCC  £.1BE-03 <. 1.E8EE-C
Totei of lidenudiec .64 -05% S -3 o nete -Gl o
Water T.E4I - 0T 728 -2 . Sumr
C:and Total: .28E-08 1.4 ~-0¢€ £.108-04 of Frectuon = .€.1.72.03
T0S (lLiquidsit €.2SE <05
% Solids TS !

pCi/l el rem CEDE
Cross alpha 1.842-03 €. 1.27 1.23E-C2
a. 3.43£-05 z. £.50 1.45E-08
4 3.88t-C3 &0 .o S LREE-CT
= 1.788-C2 Z. -C¢E L.70 }
o oot _ - rz - Zc
2 81102 7 { .E¢
1 LIED -0 | geld 232
5 S CCE-C2 2 -CZ L. 37E-
Tota! Speciiic Isotopes’
Sum of Gross




razard Caicuiation For Remediauon of 207C Poncd anc Clarnifier Caic. Nco. 94-SAE-001 Sheet 14 of 23 Sheets

-y - Z /
By (O Sate /7 F/GY CHK. By .2 < o dps Dale /- =o' ‘
, Enclosure 1

X/Q (srm3) i XIC (sim3)
: ! - T 5.156.02 | Co-located | n.3er.04_ |ORK-022-94
13232 gal Truck ! Truck Spill ! Worker ! On-site : Worker | Maximum Page 23 of 35
i 45% TDS soin ! Worker Safety . Co-located Salety ;» Ctf-site -
Analyte | + 5% sludge | Exposure | Fraction { Worker ! Fraction 1 tndividual
! KG '3 mg/m3 | exp/TLV-TWA | mg/m3 [ exp/TLV-TwA | mg@/m3
2-Butanone | 2.00E-03 ' 3.86E-06 { 6.54E-08 ! 2.271E-07 \ 2.748-7C i 1.01E-09
Benzene! 7.42€-06 | 1.435.086 . &4.4BE-10 €.207-10 2.56:-11 i 3.76E-12
Tetrachicroethylene!: 1.07¢-0¢ 2.075-0€ 6.1715-71 1.1¢€-08 _&.50i-12 | 0.43E-12
Tnchisroethylene! 6.36E-0€ 1.23E-08 £.56%-11 7.03E-10 2.€1E-72 f 3.228-12
_Pyrenel 2.01E-04 | 3.8%E-07 0.00¢t - 00 2.22E-08 0.00E+00 | 1.02E-10
Aluminum| 2.65E-07 | 5,128-04 ' 2.56E-04 |  2.93E-05 1.47E-05 | 1.34E-07
Amimonyi 1.33E-02 256E-05 : S5.12E.-05 | 1.47€-0€ 2.93E-06 | 6.71E-C8
Arsenic 8.60E-02 1.66E-04 : £.30E-04 ©.50E-06 4.75E-02 ! 4.35E-08
Banuml 2.75E-02 £.21E-05 1.06E-04 i 3.04E-08 €.08E-0¢€ ! 1.39E-08
Bery“iunﬂ 2.31¢-C3 €.382-06 3.18E-03 Z.65E-07 1.E3E-04 ! 1.67E-08
Boron as B(ONR)4-:  8.56E+0) - 1.27£-01 1.27E-01 7.25E-023 7.256-03 i 3.32E-05
Cadmium! 4.83E-CZ | E.74E-05 1.75E-03 | 5.00E-0¢ 1.00E-04 i 2.29E-08
Calcium 1.16E+00 | 2,23E-023 2.22E-04 : 1.28E-04 1.28E-0% £.86E-07
Chromium i 3.85E-C1 7.62E-04 1.528.02  F 4.38E-02 £.72E-04 : 2.00£-07
Copper! 34E-0% 2.58E-04 Z.58E-04 1.48E-05 1.48E-0% 6.76£-08
Lead! LS3E-C2 2.5€E-0OF 171804 145208 C.7EE-08 €.71E-0¢
Lithiumi 4£.94E-02 €. 54E.05 9.54E-06 5.485-0€ £.46E-0C7 2.50E8-08
Magnesiumi{ 2.85E+00 £.42E-02 £.49E-04 2.142-04 2.74E8-05 ; 1.£4E-056
Manganese | 4. 03E-C2 7.78E-08 1.56E-06 4.458-07 £.20E5-08 ' 2.04E-0¢
Mercuryi 5.41E-04 1.04E-06 1.064E-04 5.87£-08 £.87E-08 ' 2.74E-10
Nickel| 1.10£-01 Z.13E-04 2.138-04 1 ZZE-CD 1.Z228-CE £.ES£-08
Potassium' 1.85E+03 2,682 +00 Z.8EE-C1 7.71E-01 1.7VE-0Z 7.82E-04
Silicon’ 1.938+00 3.73E-04 Z.142-04 2.142-05 ¢.78E-C7
Silveri 2.83E-02 Z.66E-03 i 2.24E-08 3.24 - 1.42E-08
Sodium . 2.588+02 . <, 98Z-07 2.£5E8-01 Z.88 1.31E-03
Selenum z. i.1TE-0F =7t o S.0TE-0E
Zine € < o RS - CE
Cniornide 3 S ETE0L . z )
Fluorigs £.885-02 £.C7E-0% z. 2.325-08
Cyanice 7.28%-04 s < TEE-E £ ) . Q7
Sultete. 700 .00z -0 - 150 C. [ T Ca
Nitrite 2.81:2-01 0.00z - 00 “.675-:;;_ C.0Cz =00 7. 03
Nitrate: 287200 0.00F - CO ':_fm‘f-f}? C.0CZ-00 7. 4
Carbonate: £.2€E-C1 C.002-00C <.B0Z-0C C.C0f - CC oy 2
Bicarbonate: 1.34E-01 0.00E - OC 7.€72-CZ ©.0CE-00C z o
Phosphorus' 2.422.02 0.00f - G0 1.382-CC C.02E-00 - ¢ 3
Ammonia’ ; 1.032-04 ot 1.275-08 7.50:07 E oe |
TOC. 2 1.895-01 oc 112502 s
Total of ldenufied ¢2 (o oL 5 ’QE‘E'C_‘: <
Wetier N 22 Com Sormn Sum
Grand Toial 1708204 of Fracuon = & ESE-O1 of Fracuon = T.66E8:CC of Fracuoen =
€
i
Curies ot i
Cress a:oha £.182.03 Z 5 £ {
Gross beis.  5.07£-03 2 o7 E
U-234  £.37£.05 2 < 7
U-235.  Z.81E-0¢ T.E1EE K
U-238 ¢ 22102 T LD !
R - EGEoia —
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| Mol i i |
| Safety : :
Analyte | Fraction | TLV-TWA | TLV-STEL |
| exp/{0.1°TWA) | mg/m3 l mg/m3 ;
2-Butanor.e - 1.71E-11 ! 590 ! 885 i
Benzene 1.17E-12 32 ) 1
Tetrachloroethylene. 1.60E-13 339 1357 :
Trichioroethylene i.208-13 28¢ 1070
Pyrenei 0.00E+00 . i i
Aluminum|  6.72E-07 | 2 | las Al soulble salts
Antimony!  1.34E-07 | 0.5 | as Sb compounds
Arsenic! 2.18E-06 ! 0.2 : 25 As
Barium! 2.79E-07 0.5 ias Ba
Beryllium! £.37E-06 0.002 : ‘as Be
Boron as B(OHI4-] 3.32E-04 1 i ias borate
Cadmium!  4.58E-06 | C.0% 5 [as Cd
Calcium! 5.86E-07 ! 10 : izs carbonate or silicate
Chromiumi  4.00£-0% 0.08 ‘ jas Cr (VI)
Copper 6.765-07 1 s Cu dust & mist
an 3cEIoT - zs :
Lead! 4.27E-07 C.1E zs Pb inorg dust & fumes
Lithium|  2.50E-0€ 10 IPNOC
Magnesiumi 1.44E-06 - i0 I iMgaQ fume
Manganese!  4.08£-09 | 5 | -es Mn dust & combpounds
Mercuryf 2.748-07 : 0.01 ! 2.3 1as Ho skin & alkvl compounds
Nickeli £.58E-C7 i 3 . ‘as Niinsoiubie compounds
Potassiumi  7.82£-04 10 | iPNOC
Silicon|  9.79E-07 10 ' ‘precipitateg siiicz
Silver | 1.48E-05 .01 as Ag
Sodium|  1.31E-03 1 PNOC
Selenum! 2.64E-06 0.2 as Se
Zing 2.722-0€ N . Zrlicus
Chionce 0.CCz +CC
Fivoride ¢ .30E-0% Z.z ac r, Hiuonces
Cvanide: Z.81E-C7 £ es Ch
Sulfete: C.COE-CO
Nitritei 0.COE =00
Nitrate! 0.00Z +00
Carbonatei 0.00E +00
Bicarbonate: 0.00E-~00
- Phosphorusi  0.00F <00
Ammonie: $.442-08 17 Zs as WrC
TOC! ©.00E+CO |
Totwal of Identified | 2.70E-C2 IXe) 2 TC - {Particulate el clherviase ¢ :
Water’ T -
Grand Total | 2.585-03 T
TDS (Liquids)|
% Solids.
Volume, Liters - e
Specific grav. e o o Af
Siucge, Kg Wer _ o
Frem CEDT rem/Ci dnnaaton
CGross alpna: 3.715-07 Assumes all Pu-22&
Gross beies 4.40E-0¢€  Assumies gl Pu-280
U-234 LS8R Ciggs v
U-238° .18 Ciass Vo i
U-238  6.87E-11 Ciese V J
A2l £ 2EEos Cae i
PU-23¢ T.YEEQS Clese W
Toial Specific !sotopes: 1.362-08
Sum of Gross 2.758-07
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NUCLEAR SAFETY ENGINEERING CALCULATION Page 33 of 35

GENERAL CHECKING CRITERIA

Calculatioi: No.: _ 49~ SAE -2 Checked By: & 5427,4/ Date: /=222
Title: 11427..;‘11/ Ca{a—\(;(l-vv\ IQ/ /Lje,w. ec{(;é'w\, or[\ 2o 7C P@J

Q/J Ua;w;Qw

Hand Calculation Checklist: Yes No N/A Comments
1. Are analytical methods appropriate? v
2.  Are assumptions correct? z
3. Iscalculation compiete? v
4. s calculation mathematically accurale? -
5. Do calculational parameters comply v
with design criteria/dimensions?
6.  Were input data appropriate? -
7.  Does the calculation reference or list o

applicable assumptions and major
equation sources?

Computer Code Checklist:

1. Was an applicable and valid computer
program used?"

2. Are assumptions in input correct?

3. Was the input entered correctly?

4. Do the output results seem reasonable?

Additional Comments:

s/ ‘
-

. - ——
J(:__ o e S PI I k. L e A,
r

* When stored on floppy disk; confirm that the controlied working copy of the applicabie
diskette was checked out.

NS-04¢, Rev. 0, {09/08/62)
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